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Venus Gravity Data Reduction

A.S. KOJ)[)pli V, W.],. S~O~EL:]IId  Ii. (ir:l:~t  (AI] tit:  Jet
])ro]m]sion ] ,aboratory,  p:Nl(kll;l, ~d ~ ] ] 09:
tel. Xl 8-354-4868: e-mail: wls~)llolll:l(l.  j]~l.ll:ls:l.gov.  ))”

J. Arkani-] Iamed (Ikrtll  and Planetary %-iences.  McCiill
University, Montreal. Quebec  Canada  113A-2A7;  tcl. )

‘1’hcMageIl:in  spacmnf’thas  provide(i  higil res(>lt]tio~lgl~ivity
di~t:ltoitsveryel](i,  October 13, 1994, whenit  wasconsume[i
by the Venwsian  atmosphere. After  acrobrakin.g  in August of
1993 to attain a near circular orbit, excellent high latitude data
were acquirc[i  which previously were very weak (iuring the
elliptical orbit coverage. l’kre are 1500 orbits (=2.5 million
observation.s) (iurinp the near circular orbit, supplying,
rcdun[i  ant coveragje at (ii fferent geomctrie.s  over many features.
‘1’his allowed tile relaxation d apriori constraints, so true
amplitucie.s are being  e,xtractexi from the data. Presemtiy tilere.
are available, some 2206  line-of-sight acceie.ralion  profiies at
ti]c Planetary Ilate  Node, Wasilington lJnivcrsity,  St. Louis,
Mo. Most of them are accelerations from rc(iuctions  where a
4W’ (ieg,rm and order spherical harmonic mmiel was use[i in ti~c
tilcoretical  l>(~illjler  c:llclllatiolls.

“1’miay we present the results of a 751t’ (iegree an(i micrfiel(i
that il]co]”j~[)]:ltcs~]ll  the old I~ioneer  Vcnm  Orbitcr(i~lt:l~ls\vell
as i]]] the Magellan data to September 1994.  I’he new resuits
reflect even higher correlation with topography, higher
amplitu[ie  valocs for the hig,hs anti lows, an(i giobai  resuits  tilat
have cssentia]ly  very little apriori constraint on the solution
parameters. Wc also correlate our ncw mmkl  witi]  the earlier
o n e s  base.[i on 60tt1 an(i 4(l[t]  (ieg,rec an(i or~ier ptmentations.
“1’hc ct)variance  analysis of these fielci mmiels provides
quantitative measures  of the in(iiviciual harmonic Lmcfficient.
l~ctailc(i  gravity maps overlaying surface topography are
shown f“or lshtar  ~’errs, Beta Regio, Atla Regio, Aphmiite,
}Idl,  CIula, Alpha, anti Ammis. ‘1’ilere still exists some small
systematic signatures in the data residuals that wc anticipate
will bc rcmove(i when we increase our harmmic fiel~i  solution
to (ic.grcc 90-100 this coming, year.

‘IIN rcsearcil ciewribc(i  in this article was carried out at the Jet
I)ropulsion  I.aboratory,  California ]nstitutc  of Technology j

l’i]sildcl)a,  CA un(iercontracl  to the National Aeronautics an(i
Space  A(i~~liI]istt:ltio~l.
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